1 s n G f a k e s h i ~e n o i , S~i C a m a Cancer C e n i e r Research-Instituie, I n a -n a c h l , E a n a -k e n 362, . ,pan, l~h e I n s t i t u C e o f A7plied , l i c r o b i o l o~y , I;niversi.Ly o f Tokyo, Tokyo 113, Japan and 2~a i i o n a l I n s t i C u t ; o f Gcneeics, . l i s h i n a , S h i~u o i a -k e n 411, Jcpan. eie isola-Led c h r e zi:nin2 su::o'irophic mutants (Ade 1-3) ;f mouse Fc13;I c e l l s 6 e f i c i c n . t i n iminoinidazo1ecarboxar.iide ribdbiti:.
(,1ICAR) t r a n s f o r n y l a s -.
Ade 1 and Ad;. 2 3180 lacited i n o s i n i c o ; z . j c t i v i t y .
Ad2 2 2nd Ad: 3 complemenCei i n c e l l -c e l l h y b r i d s , al.chough Adc 1 d i d no; e i t h e r o f t h e n . An i n t e r m e d i a t e AICAR was found .Lo ~c c u m u l a t e i n i l l .<he mutants i n d i c a t i n g i h a t e a r l i t r s t e p s than hat o f f o r m y l a t i o n o f AICAX i n -; h~ p u r i n e b i o s y n t h e t i c pathway seem normal. Primary and secontiiry i r a n sf o r m a n t s wers i s c l a t e d f r o n Ade ; and Ade 3 u s i n g hunjn c h r o c 3 s o n + m e d i a t e i Ccnc t r a n s f ? r .
All t h e ,transformants 'Lesiej were found Lo produce boih h u m a -t y p e XICAR t r a n s f o r m y l a s e and i n o s i n i c a s z . dnexpsc;edly, human DNA i n t e r g r a t e d i n t h e h o s t Tenons o f :he c e r l a i n primary t r a n s f o r m a n t was reduced t o a s l i t t l e i s s c v e r a l hundred k i l o b a s e p a i r s i n l e n g t h . Uhen d i g e s t~d w i t h c e r t a i n r e s t r i c t i o n e n d o~w c l e a s e s , i d e n t i c a l human DNA bands ss probed w i t h a human :Alu sequence were d e t e c t e d i n t h e t r a n s f o r n a n t s o f A d i and A t i n . S i n c e o n l y human chromoson: 2 was cnough t o r e s c u e :he s e n e t i c d e f e c t s i n t h e t h r e c mutani-s, t h e s e mueanls seem t o have a r i s e n by ; r,iu;aiion i n t h e AICAR i r a n s f o r n y l a s e Sene or i Ls z d j a c e n t gene.
CELL SPECIES-DEPENDENT METABOLISM OF THE POTENT ANTI-HIV (HUMAN IMMUNODEFICIENCY VIRUS) COMPOUNDS
6 3'-AZIDO-2' ,3'-DIDEOXYTH IDINE AND 2 ' ,3'-DIDEOXY-C T D E J a n Balzarr,'C E r i k De clercq*, Samuel Brode) and D.G. J o h n s . *~e g a I n s t i t u t e f o r Medical
Rfsearch, K a t h o l i e k e U n i v e r s i t e i t Leuven, Leuven, Belgium and N a t i o n a l Cancer I n s t i t u t e , N a t i o n a l I n s t i t u t e s of H e a l t h , Bethesda, Maryland, U.S.A.
The c y t o s t a t i c and a n t i -r e t r o v i r u s a c t i v i t y , a s w e l l a s t h e i n t r a c e l l u l a r metabolism, o f AzddTTP i n murine c e l l s may e x p l a i n why AzddThd h a s a more pronounced a c t i v i t y a g a i n s t Moloney murine sarcoma v i r u s (MSV)-induced t r a n s f o r m a t i o n of murine C3H c e l l s t h a n human immunodefic i e n c y v i r u s -i n d u c e d c y t o p a t h o g e n i c i t y i n ATHB c e l l s . I n cont r a s t , ddCyd i s l e s s a c t i v e i n murine t h a n human c e l l s , most lik e l y due t o a d i f f e r e n t i a l c o n v e r s i o n o f ddCyd t o i t s 5 ' -t r iphosphate i n murine, a s compared t o human c e l l s . When [ % IAzddThd and [ 3~~d d~y d were compared f o r t h e i r metabolism i n human (ATH8, MoltlhF) c e l l s , s u b s t a n t i a l l e v e l s of [~H ]~~c T P b u i l t up g r a d u a l l y , whereas l i c t l e ( 3~l~z d d~~~ was formed even a f t e r a 48 h r -i n c u b a t i o n p e r i o d . Thus, much h i g h e r ddCTP t h a n AzddTTP l e v e l s were a c h i e v e d i n human lymphoid c e l l s , a n o b s e r v a t i o n t h a t may b e p a r t i c u l a r l y r e l e v a n t from a t h e r a p e u t i c v i e w p o i n t .
EXTRACELLULAR NUCLEOTIDE HETABOLISM AS THE MAJOR S0UI:CS OF AOENOSINE IN WMAN LVMPIIOCYTES. Jerzv

-,
Hans-Michael and Amos Cohen, The H o s p i t a l f o r S i c k C h i l d r e n , D i v i s i o n of Immunology/ Rheumatology. Research I n s t i t u t e , Toronto, O n t a r i o , Canada. C e l l s of B lymphocyte l i n e a g e (non-E-rosetting B lymphocytes from p e r i p h e r a l blood o r t o n s i l s and d i f f e r e n t B lymphoblastoid c e l l l i n e s ) showed t h e p r e s e n c e of v e r y a c t i v e e c t o n u c l e o t i d a s e s i t e s on t h e i r e x t e r n a l s u r f a c e . Thus, B c e l l s a r e a b l e t o m e t a b o l i z e e x t r a c e l l u l a r ATP i n e x t r a c e l l u l a r pathway v i a AMP* ADP-AMP + a d e n o s i n e . S i n c e a d e n o s i n e i s n o t produced d u r i n g i n t r a c e l l u l a r ATP d e g r a d a t i o n , t h e d e g r a d a t i o n of e x t r a c e l l u l a r ATP may be t h e o n l y s o u r c e of a d e n o s i n e p r o d u c t i o n i n lymphocytes. The e x p r e ss i o n o f ectoATPase, ectoADPase and ectoAMPase seems t o b e c l o s e l y a s s o c i a t e d w i t h B c e l l development. EctoATPase and ectoAPPase a c t i v i t i e s i n c r e a s e c o n t i n~~o u s l y d u r i n g B c e l l m a t u r a t i o n ( e a r l y preB, l a t e preB, m a t u r e B c e l l s ) , whereas ectoAMPase r e a c h e s maximal a c t i v i t y i n l a t e preB c e l l s . E x t r a c e l l u l a r n u c l e o t i d e c a t a b o l i s m seems t o have low s p e c i f i c i t y w i t h comparahle d e g r a d at i o n r a t e of dATP, CTP, dCTP and CTP. E x t r a c e l l u l a r ATP d e g r a d at i o n i s s t i m u l a t e d by M~? + b u t n o t by ~a 2 + . These ectoenzymes a r e n o t r e l e a s e d from c e l l s u r f a c e t o e x t r a c e l l u l a r s p a c e . I n cont r a s t t o B c e l l s , T lymphocytes (E r o s e t t i n g lymphocytes from p e r i p h e r a l blood o r t o n s i l s were u n a b l e t o d e g r a d e e x t r a c e l l u l a r n u c l e o t i d e s . These r e s u l t s showed s i g n i f i c a n t d i f f e r e n c e between e x t r a c e l l u l a r and i n t r a c e l l u l a r ATP c a t a b o l i s m .
I n t r a c e l l u l a r ATP d e g r a d a t i o n proceeds e x c l u s i v e l y v i a AMP d e a m i n a t i o n , whereas e x t r a c e l l u l a r v i a AMP dephosphc.rylation r e s u l t i n g i n a d e n o s i n e format ion.
RELATIONSHIP BETWEEN EXTRACELLULAR AND INTRACELLIILAR NUCLEOTIDE METABOLISM IN HUMAN LYMPHOCYTES. 8 Barankiewicz, Hans-Michael Dosch, Rov Cheung and BPlQS
C&e&
The H o s p i t a l f o r S i c k C h i l d r e n , D i v i s i o n of I m~~n o l o g y / R h e u m a t o l o g y , Research I n s t i t u t e , T o r o n t o , O n t a r i o , Canada. In o u r p r e v i o u s s t u d i e s i t has been shown t h a t lymphocytes of B l i n e a g e b u t n o t T lymphocytes a r e a b l e t o d e g r a d
e e x t r a c e l l u l a r ATP, n o r m a l l y p r e s e n t i n h m a n blood plasma (20-30,uM) . Adenosine produced by B lymphocytes front e x t r a c e l l u l a r ATP can e a s i l y e n t e r t h e d i f f e r e n t c e l l s and t h e r e f o r e e x t r a c e l l u l a r n u c l e o t i d e deg r a d a t i o n may s i g n i f i c a n t l y a f f e c t i n t r a c e l l u l a r metabolism.
Adenosine produced e x t r a c e l l u l a r l y by c e l l s is mainly deaminated i n t r a c e l l u l a r l y t o i n o s i n e whereas a minor p a r t i s i n c o r p o r a t e d t o i n t r a c e l l u l a r n u c l e o t i d e s -mainly ATP. The c e l l s which a r e u n a b l e t o d e g r a d e e x t r a c e l l u l a r ATP s u c h a s T lymphocytes o r red blood c e l l s a l s o i n c o r p o r a t e a d e n o s i n e e x t r a c e l l u l a r l y produced by B c e l l s t o t h e i r n u c l e o t i d e s and t h i s i n c o r p o r a t i o n i s e s p e c i a l l y e f f i c i e n t i n red blood c e l l s . Although e x t r a c e l l u l a r ATP h a s no e f f e c t on i n t r a c e l l u l a r n u c l e o t i d e metabolism, i t s d e g r a d a t i o n product a d e n o s i n e s i g n i f i c a n t l y i n h i b i t s p u r i n e b i os y n t h e s i s d e novo a s w e l l a s t h e s a l v a g e of a d e n i n e , hypoxanthine, g u a n o s i n e o r thymidine i n b o t h B and T lymphocytes. O n t h e o t h e r liand, a d e n o s i n e fonnec' e x t r a c e l l u l a r l y may a c t a s a p h y s i o l o g i c a l m d u l a t o r through s p e c i f i c membrane a d e n o s i n e r e c e p t o r s , and r e g u l a t e c y c l i c AMP l e v e l s .
STUDIES OF MUTANT HUHAN ADENYLOSUCCINATE LYASE.
Bruce A. Barsho . A r t h u r S. A l b e r t s , and H a r r E . 
U t i l i z at i o n of formate by i n t a c t c e l l s showed d e novo s y n t h e s i s i n t h e mutant lymphoblasts t o b e s i m i l a r t o normal, c o n s i s t e n t w i t h a p a r t i a l d e f i c i e n c y of t h i s enzyme a s p r e v i o u s l y r e p o r t e d . The s t e a d y -s t a t e k i n e t i c s and t h e r m a l s t a b i l i t y o f a d e n y l o s u c c i n a t e l y a s e were examined i n t h e l y m p h o b l a s t l y s a t e s . The p H -a c t i v i t y c u r v e s
were n e a r l y i d e n t i c a l f o r t h e mutant and normal c e l l s , w i t h a n optimum i n t h e r e g i o n of pH 7 . 8 .
While t h e s u b s t r a t e a f f i n i t y was n o t d i s t i n g u i s h a b l e from normal, t h e r e was a s i gn i f i c a n t d i f f e r e n c e ( p < 0 . 0 5 ) i n t h e Vmax o f t h e mutant c e l l s .
The l y a s e from normal c e l l s e x h i b i t e d a n a p p a r e n t Km o f 3 . 3 + 0 . 8 pM and a Vmax of 1 3 . 8 + 0 . 9 nm01.m~-"min-'. I n t h e mutant c e l l s , t h e l y a s e had a n a p p a r e n t Km o f 2 . 6 2 0 . 5 pM and Vmax of 6 . 7 2 1.1 nmol mg-'.min-'.
T h e r e was a s i g n i f i c a n t d i f f e r e n c e between t h e normal and mutant c e l l l y a s e s w i t h r e g a r d t o t h e rmal s t a b i l i t y . At 37'C, t h e h a l f -t i m e f o r i n a c t i v a t i o n was 22.2 h o u r s f o r t h e normal c e l l s and 1 5 . 7 h o u r s f o r t h e mutant c e l l l y s a t e s , and a t 60°C t h e h a l f -t i m e s were 5 . 0 and 0 . 4 9 m i n u t e s f o r normal and mutant c e l l l y s a t e s , r e s p e c t i v e l y . There was no e v i d e n c e o f i n h i b i t o r y a c t i v i t y i n t h e l y s a t e s o f t h e mutant c e l l s .
The r e s u l t s a r e c o n s i s t e n t w i t h a s t r u c t u r a l m u t a t i o n i n t h e a d e n y l o s u c c i n a t e l y a s e gene of t h e a f f e c t e 
--
The Oreqon H e a l t h S c i e n c e s U n i v e r s i t y .
. . B i o c h e m~s t r y Department, P o r t l a n d , Oregon, U.S.A. Leishmania donovani is t h e c a u s a t i v e a g e n t of v i s c e r a l l e i s h m a n i a s i s o r k a l a a z a r .
A c l o n a l mutant s t r a i n of Leishmania donovani was d e r i v e d in a s i n g l e s t e p from a wild t y p e p o p u l a t i o n by v i r t u e of its r e s i s t a n c e t o 1 m i l l i m o i a r m e t h o t r e x a t e . T h i s c e l l l i n e , MTXA5, was c r o s s -r e s i s t a n t t o a m i n o p t e r i n b u t e q u a l l y s e n s i t i v e t o two o t h e r i n h i b i t o r s of c e r t a i n d i h y d r o f o l a t e r e d u c t a s e s , pyrimethamine and t r i m e t h oprim.
In c o n t r a s t t o t h e wild t y p e p a r e n t a l c e l l s , MTXA5 c e i l s were i n c a p a b l e of t a k i n g up o r t r a n s p o r t i n g r a d i o l a b e l l e d m e t h o t r e x a t e and f o l a t e from t h e c e l l c u l t u r e mediun. S u r p r i s i n g l y , however, both wild t y p e and mutant c e i l s grew e q u a l l y woll in i n c r e a s i n g c o n c e n t r a t i o n s of f o l a t e , a l t h o u g h only t h e wild t y p e p a r e n t a l c e l l s were c a p a b l e of growing in f o l a t e -d e f i c i e n t growth mediwn supplemented with e i t h e r b i o p t e r i n o r n e o p t e r i n .
In o r d e r t o a t t e m p t t o -a n a l y z e t h e t r a n s p o r t system o f Leishmania b i o c h e m i c a l l y , an a f f i n i t y l a b e l l i n g t e c h n i q u e was developed using r a d i o l a b e l l e d methot r e x a t e and f o l a t e t h a t had been ' a c t i v a t e d ' with 1-ethyl-3(3-dimethylaminopropyl)carbodiimide. Using t h i s p r o t o c o l , a p r o t e i n with MW = 46 kd was l a b e l l e d in wild t y p e c e l l s . T h i s 46 kd p r o t e i n was a s s o c i a t e d with plasma membrane f r a c t i o n s . No band was observed in wild t y p e c y t o s o l i c f r a c t i o n s . These d a t a have b i o c h e m i c a l l y and g e n e t i c a l l y i d e n t i f i e d a common f o i a t e / m e t h o t r e x a t e c a r r i e r in t h i s genus of p a r a s i t e s .
